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UNITED STATES

Pstented Deeember 8 1903

PATENT OFFICE.

LOUIS JULES JEAN BAPTISTE LE ROND, OF PARIS, FRANCE.

ROTA‘RY ENGIN E.

SPECIFICATION formmg pa.rt of Letter.s Pa.tent N 0 746 346, de.ted December 8 1903
Apphea.tlen filed Ma.y 26, 1399. :_ Serml No. 718,462 . (Ne medel )

To all whom it may concern

 Beitknown that I, LoUIs JULES JEAN BAP-.
TISTE LE ROND, a resident of Paris, in the Re-
public of Franee have invented new and use-:
ful Imprevements in Rotary Engines, which:
are fully set forth in the followmg speelﬁce-;

- tion.

10

My invention rela.tes to. 1mprovements in:
-. 'multlple -expansion rotary motors or like ap-!
‘paratus in which two or more pistons are fas-
‘tened to a single shaft rotating in a fixed cas-,
ing and codperating with abutments passmg§
"through sald casing.
- "My invention consists in the several novel§
features of construction and operation here-’
inafter described and which are specifically-

- set forth in the claims hereto annexed.
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~engine.

25

30

 Figure 1is a longitudinalsection of my en-.
'gme, the rotary abutments being omitted.:
Fig. 2 shows a modified censtruemen of my:
Fig. 3 shows an anangement for
Figs. 4:
and 5§ illustrate profiles which may be given:
Figs.:|

euppertmg the shafts of my engine.

‘to pistons and recesses in my engine. .
6 and 7 show my engine eomplete with means:

for packing gear-wheels in an oil-box. Figs. 8
‘and 9 show modifieations of my engine. Figs.
10and 11 show a modified construction of the
Figs. 12 and 13 |
illustrate diagrammatically the passage con-.
necting the several cylinders. -

chambers of my engine.

My improved apparatus, as will be further;

- '_ explamed withreference to the acecompanying

35

.dra.wmge comprises a fixed casmg formmg;
a series of eylinders, rotary pistons, one in:
each cylinder, having tores or recesses about

 its periphery and all fastened to a single
-~ shaft, rotary abutments having proper re-

40

‘cesses and rotated in unison with the pistons

by means of proper gearing, and admission

- and exhaust ports for the cylinders, so con-

o pand more and iore as it passes from C to
C'and from C' to C", acting in each chamber

on the rotary plstons after the known prin-

nected that the engine may have a mu]tlple

expansion or compression effect.

Flg 1 shows a series of three ehambers C
If steam is admitted in C, it will ex-

ciple of this class of engine, and especially of

_Way this same devme may be used as a ther- -
mic¢ motor if, for instance, air be admitted

into C and gas erpetreleum mixed therewith

and the mixture ignited in the intermediate
passage between Cand C'.
leum will burn in the air-draft between Cand
| C'and the gases of combustion expand in C".

‘The gas or petro-

Inversely, if Operated as & gas-compressor a

oas, such as air, introduced into C” will be
compressed from ¢ into C’, then from C"into
C, wherefrom it may ﬂow 10 a compressed |
'ga.s or air tank.
2 shows another serles of three cham-

Fig.

bers, in which the first, C, is greater in vol-

ume than the second, O’ a,nd the third, C”, is'
If, for i n-
| stance, we suppose the volume of C to be five, .
the volume of C’ one, and ‘the volume of C'"
fifteen, the engine will be fit for belng used |

70

greater than both of the former.

as a common petroleum or gas motor, the
mixed air and gas being admitted in C, com-
pressed in ¢, exploded when compr essed and

‘expanded in C” from whence it escapes.

Every spaee-—-such as 1, 2, 3, and 4, Flgs
1 and 2—may be preperly connected—fer in-
stance, by means of pipe b—either together

75

or with a same medium, such as the exhaust-

pipe or the steam-box, in order to avoid any-

unequal pressure on the rotating’ cylmder“ .
80

that would 1mpose on the Journals & stram
pa.rallel to its axis.

Figs. 10 and 11 show a dISDOSIthIl of three'

ehambers such as that in Fig. 1,in which in-

{ wardly-projecting ﬂanges on the casing form
the end walls of the recesses in the pistons.

"~ TFigs. 6 and 7 show my engine complete with -
two ehambers two rotary abutments, gear-
wheels 6, connecting the piston -shaft’ and
"'_a.but,ment-shafts, an oil-box 7, 1nelos1ng the
gear-wheels, and carrying- plares v, in which
'Lhe front ends of the shafts bear. =

Figs. 8 and 9 show a modification wherem

1 two rotary abutments are used instead of one
without altering the principle of the engine.
‘supporting and cemermg the shafts of the -
‘male and female tores in order to get a per-

feet parallelism between them. This is ob-
‘tained by means of cylindrical Jeumals rest-

Fig. 3 shows an improved arrangement for

9

o 50 that as my Patent No. 646,151. In the same | mg in bered belsters thh are fermed in the 100 .
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slide or valve.

=

casing itself. Let ussuppose the engine has
two male tores set on individual shafts d’ and
d?, f being the main shaft. The end plate g

of the casing bears half of the lower part of |

a bolster 7, the other half 7 being formed (or
connected) with the cylindrical casinga. A
single journal with a single cap & constitutes
a very simple and effective support for shaft
d'. The same arrangement may be used at
both ends and for all of the male tore-shafts,
and the caps of the bolsters may be cast solid
with the outer casings, which may be used for
the male tores.

Figs. 4 and 5 are modified profiles for the

pistons and recesses; but, in fact, any pro-
files may do without altering the engine un-

“der this only condition that during rotation
{ forth.

they insure between both piston and abut-
ment a steam-tight joint. It will be noticed
that it is also necessary to enable one to dis-

pense with a distributing slide or valve that
the angle between any two successive pistons.
be sma,ller than the angle between any inlet- .

port and the corresponding exhaust-port. If

besides these two conditions a series of cham-
bers be used through which the fluid succes-

sively passes by means of permanently-open

ports, any style of compression or expansion
or compound compression and expansion may
be obtained without using any distributing |
Of course distr ibuting valves.
or slides may also be used without altering
| tary abutments codperating with the recesses
_111 said pistons, substaublally as set forth.

the engine.

Figs. 12 and 13 show diagrammatically the
passages connecting the admission and ex-

haust ports of the several cylinders C C” C".
In the position of the parts as shown in Fig.

1 admission of gaseous explosive mixture is.
‘commencing through passage o’ and spacel’,

space m' is filled wibh the mixture, and the

mixture from space n' is being fo'rcibly eject-
ed through passage e and compressed in space
[? of cylmder C’, space m*® (wherein the mix-
ture is exploded) is discharging through pas-
sage ¢* into space [? of cylinder C", (where
power is exerted to rotate the shaft carrying
the pistons,) and space n® is discharging the
spent products of combustion through eX-

haust-passage ¢, Fig, 13 illustrates position

of the parts at 'the eon(,lusmn of admission

through passage a' of cylinder C, as will be

apparent.

When my invention is embodied in an ex-
plosive-engine, such as shown in Fig. 2, the
two spaces I* m* of cylinder C, Figs. 12 and
13,
ing spaces of cylinder C', so that the volume

of explogive gas admitted to the former is

compressed in thelatter,asalready explained.

In the case of a mulblple -expansion steam-

engine (shown in Fig. 1) spaces I* and m?
I‘lg& 12 and 13, would be larger than the cor-
responding spaces of eylinder C’, so that the
steam from cylinder C would expand in cyl-

are each smaller than the correspond-

746,348

The passage of the motive fluid and general
construction are, however, substantially the
same in both cases.

What I claim is—

1. In a multiple-expansion rotary motor or
likeapparatus, a fixed casing forming a series
of tandem-arranged eylinders of different di-
ameters, fluid admission and exhaust ports for
each cylinder, passages connecting the ex-
haust-portof one eylinder with the admission-
port of the next cylinder, aseries of separated
and corresponding pistons within saild cyl-
inders, each piston having a peripheral re-
cess divided into chambers, a singlie shaft se-
curing all the pistons together, and rotary
abutments codperating with the recesses or
pockets in said pistons, substanmally as sev

2. In a multlple ewzpansmn rotary motor or

| like apparatus, a fixed casing longitudinally
divided and forming a series of tandem-ar-
ranged cylinders of different diameters, a se-
ries of pistons within the eylinders and of
corresponding diameters, each piston having

a peripheral recess divided into chambers, the

chambers of the piston of a larger diameter
being larger than the chambers of the piston

of a sma,ller diameter, admission and exhaust

'ports for the cylmders and a passage conuect-

ing the exhaust-port of one eylinder with the

admission-port of the next cylinder, a single

shaft securing all the pistons together and ro-

3. In a multiple-expansion rotary motor or

| like apparatus, a fixed casing having semi-
cylindrical Journal bearings formed mtegral

with sald casing, caps for gaid journal-bear-

ings, said easing forming a series of tandem-

arranged cylmders of different diameters,

fluid admission and exhaust ports for each
cylinder, passages connecting the exhaust-
port of one eylinder with the admission-port

of the nexteylinder, a series of separated and
correspondmg pistons within said cylinders,

each piston having a peripheral recess di-

vided into chambers, a single shaft securing

all the pistons together, and abutments co-
'opelamng with the recesses or pocketsin sald

pistons, substantially as set forth.
4. In a rotary motor, or like apparatus, a

fixed casing forming a series of cylinders, a

series of motive pistons within said eylinders,
admission and exhaust ports for the ¢ylinders
respectivelyand pressure- equalizing passages
connecting the spaces between the ends of
the several pistons and the cylinders.

- 5. In a rotary engine or like apparatus, a
fixed casing formmg a series of cylinders ar-

ranged tandemmse, a series of motive pis- -

tons within the said chambers respectively,

‘each piston having recesses or chambersabout

its periphery, admission and exhaust ports
for the cylinders respectively, and a passage

65 inder C' and further expand in cylinder C”. | connecting the exhaust-portof the first cylin-
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der with the admission-poi'b"of the next eyl-

‘inder, a single shaft to which all of the pis-

In tesblmony whereof I have signed this .
specification in the presence of two subscrlb- 10

tons are secured, rotary abutments for the | ing w1tnesses _ |
LOUIS JULES JEAN_ BA_PTISTE LE ROND.

“Witnesses:
EMiLE LEDUC, o
EDWARD P. MACLEAN - .

pistons pro;ectmg through openings in the
casing and engaging in the chambers of the
pistons,and pressu re-equalizing passages con-
- necting the spaces between the ends of the
several pistons and the casmg
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